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PROBLEM TO BE SOLVED: To provide a communication equipment in which no crosstalk takes place 
even when a plurality of interrogators and responders are in existence and communication is ensured in 
a moment. 

SOLUTION: An interrogator 10 sends an interrogation carrier modulated by a reference frequency set 
differently from each interrogator 10 to a responder 50. The responder 50 demodulates the reference 
frequency from a reception signal and outputs it to a response carrier oscillation means being a PLL 
circuit as a reference signal to allow the means to oscillate a response carrier. The response carrier is 
modtulated by transmission data and the modulated carrier is sent to the interrogator 10. The frequency 
of the response carrier of the responder 50 is controlled in response to the reference frequency of the 
interrogator 10. 
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PROBLEM TO BE SOLVED: To provide a communication equipment in 
which no crosstalk takes place even when a plurality of interrogators and 
responders are in existence and communication is ensured in a moment. 
SOLUTION: An interrogator 10 sends an interrogation carrier modulated 
by a reference frequency set differently from each interrogator 10 to a 
responder 50. The responder 50 demodulates the reference frequency 
from a reception signal and outputs it to a response carrier oscillation 
means being a PLL circuit as a reference signal to allow the means to 
oscillate a response carrier. The response carrier is modtulated by 
transmission data and the modulated carrier is sent to the interrogator 10. 
The frequency of the response carrier of the responder 50 is controlled in 
response to the reference frequency of the interrogator 10. 
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Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



fClaim(s)] 

[Claim 1] The communication device carried out [ having constituted the response subcarrier oscillation means which 
consists of a PLL circuit which oscillates the response subcarrier which turns to a transponder the modulating signal 
which modulated the question subcarrier on reference frequency, transmits from an interrogator, receives the 
aforementioned modulating signal in this transponder, restores to the aforementioned reference frequency, and is 
transmitted from the aforementioned transponder so that the aforementioned recovery reference frequency might be 
oscillated as a reference signal, and ] as the feature. 

[Claim 2] The communication device characterized by constituting so that ON/OFF control of an aforementioned 
response subcarrier oscillation means to oscillate the aforementioned response subcarrier may be carried out by the 
existence of the aforementioned recovery reference frequency in a communication device according to claim 1. 
[Claim 3] While making two or more aforementioned interrogators correspond to two or more lanes, arranging in a 
communication device according to claim 1 or 2, respectively, making the aforementioned reference frequency of these 
interrogators different and setting up It is the communication device which the question side transmitting antenna 
which transmits the modulating signal by which the aforementioned question subcarrier was modulated on this 
reference frequency equips a corresponding lane with the directivity which irradiates a beam, and is characterized by 
having arranged the aforementioned transponder in the mobile which passes the aforementioned lane, and constituting 
it. 

[Claim 4] It is the communication device characterized by constituting so that it may transmit towards the 
aforementioned interrogator which corresponds the modulating signal which modulated the aforementioned response 
subcarrier which two or more aforementioned interrogators were arranged in each lane in the tollgate of a toll road, 
respectively, and the aforementioned transponder was carried in the vehicle in the communication device according to 
claim 3, and was oscillated considering the aforementioned recovery reference frequency as a reference signal by the 
peculiar identification code of the aforementioned vehicle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Interference does not arise and this invention relates to the suitable 
communication device for discernment of a mobile etc., even if two or more transponders exist adjacently. 
[0002] 

[Description of the Prior Art] In the tollgate of a toll road, if the individual identification code of the vehicle through 
which it passes can be read in an instant, by paying a charge later, a vehicle does not need to stop in a tollgate and the 
traffic congestion in a tollgate may be canceled. Then, the communication device which communicates the individual 
identification code of a vehicle between the interrogator prepared on each lane of a tollgate, respectively and the 
transponder carried in a vehicle is proposed variously. There are some which were shown in JP,6-181449,A as the 
example. If this technology is explained briefly, the following will solve and it will be a thing. First, an interrogator is 
equipped with two or more channels by which time sharing was carried out, and transmits the channel information 
which shows the existence of an empty channel for every channel towards the transponder carried in the vehicle. A 
transponder chooses arbitrary empty channels and returns the peculiar identification code of a vehicle. An interrogator 
receives the returned signal, and if there is a collision (interference) two or more transponders of whose choose the 
same channel, it will transmit channel information by using the channel concerned as an empty channel again. A 
transponder distinguishes that the selected channel checks that channel information is not again transmitted as an 
empty channel, and does not interfere. Moreover, if the channel information on an empty channel is again transmitted 
from the selected channel, arbitrary empty channels will be chosen again and peculiar identification code will be 
returned again. As an unassigned channel, as for a transponder, the selected channel repeats [ channel information ] 
return until it will not be transmitted again. There is no possibility of interfering even if two or more transponders exist, 
if it is in this Prior art. 

[0003] Moreover, each channel by which time sharing was carried out to the interrogator prepared in each lane is 
distributed to each, and there is technology of preventing interference by existence of the transponder on a contiguity 
lane by shifting mutually the time which can communicate on each lane. 
[0004] 

[Problem(s) to be Solved by the Invention] The Prior art shown by above-mentioned JP,6-181449,A is excellent in the 
point which does not produce interference. However, it is also possible that whether the empty channel with which the 
transponder is not colliding is chosen will need long time by the time it performs positive communication if it is based 
on a contingency and two or more transponders with bad fate choose the same channel one after another. In other 
words, time to be needed for positive communication is various. Then, the transceiver antenna by the side of an 
interrogator is replaced with preparing in one point of the run direction on a lane, it accompanies in the run direction of 
a vehicle and technology, such as preparing for a long time, is desired so that it can respond, even if long time is 
needed for communication. The number of the transponders which exist in the range increases, and only the part to 
which the time when a transceiver antenna is long at and can communicate on the other hand became long becomes 
what also has the so big possibility of the collision in a channel. 

[0005] And if it is in the technology which distributed each channel by which time sharing was carried out to the 
interrogator prepared in each lane, the time in each lane which can be communicated is not suitable for transmission 
and reception of short **** and a lot of data. 

[0006] therefore, if a Prior art is suited, while [ slight ] a vehicle passes through the bottom of the interrogator prepared 
in each lane of a toll road at high speed, as equipment which communicates data in large quantities, it is not suitable 
[0007] this invention was made in view of the fault of the Prior art like ****, and offers from an interrogator the 
communication device it was made for interference by the adjoining transponder not to produce as was able to control 
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the frequency of the response subcarrier of a transponder - it aims at things 

[Ss for Sowing the Problem] In order to attain *PW££— ' ££,£^2— "" * " 
Lsponder from an interrogator the modulating ^^^^^SnSonder, and it restores to the 
frequency, and transmits, me aforementioned modeling agnal s ^™£ ™ bca rrier oscillation means which 
aforementioned reference frequency and it is Mnst1 ™^ j™. from the aforementioned transponder may 
consists of a PLL circuit which oscillates the response subcamer transmit tea "om rne 

b°e oSated considering me aforementioned recovery ^ f ^™«o^.r»bcamer oscillation 

can also constitute. mtprroeators are arranged in each lane in the tollgate of a toll road, 

SSd W the peculiar identification code of the aforementioned vehicle. 

I 0012 ' , , , .• ,u™,*„ ^examoleofthis invention is explained with reference to drawingl or 

[Embodiments of the Invention] Hereafter one example 01 ™" n ™ communication device of this invention, 
drawingl . Drawing is the block circuit of » <°" ™> d - l>ra »^ 2 is 

5Swii.2 is drawing which applied the ^™^^™^S?fdB^g2 and reference frequency (b). 
drawing showing an example of a se ^ ° f ^^^^SafioS^o'consiat of VCG16 and PLUS 
[0013] In drawingl , an interrogator 10 has a re ^« °^itemi« oscillation means to consist of VC012 and 
L) to oscillate reference frequency. [ different front ^> ^^eTn y Sd ftansmit data were chosen with a 

question side transmitting antenna 26. „^„;„„ .ntmna ?R and the response subcarrier transmitted 

?0014] Furthermore, it is received by ^^^^^^^ZZ^ is also given to this mixer 

from a transponder 50 is given to a mixer ^j^^™^ 1 ^ of the received data is carried out. 

32, the mixed output is given to a demodulator 34, and *^erTv Ssponder receiving antenna 52, a rectifier 54 

[0015] Moreover, a transponder 50 receives a ^ttedt r^ da^Zugh amplifier 56 and 58. 

rectifies further, and the rectification .signal ^^^^^odc reference frequency is carried out by 

[0016] Moreover, from the output of ^^ 6 'f'^^^Z phase comparator 62 and the 2nd rectifier 

the band pass filter 60, and this recovery reference w^J^J*^ X se comp £ a tor 62, the signal according to 

64. The dividing output from a counting-down circuit 66 »^^£^ to P a low pas 's filter 68, and the output 

recovery reference frequency and the phase ^^^ 2 VCO70 is a response subcarrier, and is given to a 

is given to VCO70. The osciUatior ift « otfptftod ^^^^^ 50 is given to this 

-ffiaS 

ggfli M this composition, it explains below per the ogjij In 
nterrogator 10 is 5.800GHz, reference frequency is i-0u0iv^z, aud « g , by which the ASK 
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suitab.y amplified trough amplifier 56 and 58, and l^^S^S^SX^^^ 

U chooses reference frequency and the ™^ ula ^3' b J ™ *^50 from the qnestion side transmitting 
was carried out on reference frequency is transmuted toward a ttan ^« f £ g outputted from a 

autenna 26. Then, although a h-anspo»der^,v« dus^ ™ddat,^ B Sncy passes a band pass filter 60, and is given 
rechfter 54 is no, mean. - ^^^^^7^ 64 is changed into a do-ouju. signa! 

oscillation means will be in operating state, and the °^anonor*p»t of to Response ^ ^ 

response subcarrier will be 5.850GHz if _the tan .ratio of co»(mg- d own cn-euU66^s ^ £ 

modulation is carried out by the modu lator 72 by * e — '^^^3^ JL» 74. In addition, the 2nd 
subcarrier is transmitted towards an nnterrogat or 10 from *"^" a * ™ fce 0 ^ ati state . 

received data from a demodulator 34 j rcl „ 7 i nCT i plained with reference to drawing2 and drawingi 

[0021] Next, the communication device shown in drawing! is explained wim 

about what was applied to the tollga te of a toll road- interrogator 10!, 10-2, and 

[0022] In drawing 2 , as an example it is in a tollgate to toe i st lane tteju , ^ ^ canied ^ 

10-3 ie arranged in the upper part of each lane i by eacfr ^^^^^^ subc 'arrier and 
toe vehicle which runs each lane at each. Furtoermore, 5,800GHz is ^set up as q Moreover, 5.810GHz 

1.000000000MHz is set to the interrogator ^J^^^^S^S^ty- Furthermore, 5.820GHz 
and 1 .001709402MHz are set to the in terroga o 0-2 p epped in toe 2nd an ^ P y ^ ^ q{ 

and 1.003418803MHz are set to the interrogator 10-3 P^^** ^^.down circuit 66 is set as 1/5850. 
transponders 50-1, 50-2, and 50-3 is toe same ^^^^^^^^ lane is set to 5.850GHz, the 
Then! the response subcarrier of the 'transponder 50! J™^™^^ set t0 5 .860GHz, and toe response 
response subcarrier of toe transponder 50-2 earned ir J™*^?™^ set tQ 5 870G Hz. Therefore, the response 
subcarrier of the transponder 50-3 earned * th * vehl ^ are in which lane will be 

subcarrier of frequency which is different whether a transponder 50! 50 2, ™^"J> 0 . 2 ^ 50 . 3 is 

outputted. And since toe question side toa nsmiton ^^^^^^^ strength in the 
equipped with directivity which ^irradiates a beam ^^^^3^^ toe received field strength to toe 
transponder 50 carried in the vehicle on toe a djommg ^^^^^^ qfU! ^y t even if two or more 
interrogator 50 of the lane concerned ] small and it wd My ^"gSStaSS, Moreover, communicative 

oscillation means of an mterrogator 10 and thereterence mquei * be the circuit where time 

example, the oscillator b^at a smoofiaing circuit 76 should jus. output fine 

Hu^^ 

^ question sXarier of an interrogator 10 may no. be different for every lane. 

[S of .he invention, The following solves me communication device of mis invention and i, does an exceptional 
effect so so that clearly from the place explained above frMuencv of the response subcarrier transmitted 



I 
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oscillation means is not controlled by the data from an interrogator, either, and the composition of a transponder is 
easy. Furthermore, it is suitable like a Prior art for there to be no time restrictions by time sharing, and communicate a 
lot of [ quickly ] data. 

[0026] Moreover, since a transponder will make a response subcarrier oscillation means operating state if it restores to 
reference frequency and the existence is checked if it is in a communication device according to claim 2, power 
consumption is not unnecessarily carried out by unnecessary oscillation operation. 

[0027] And since the response subcarrier from which the field strength from the lane which a transponder adjoins is 
weak, it is fully oppressed, and frequency differs according to each lane since a question side transmitting antenna has 
the directivity which irradiates a beam on a corresponding lane while the reference frequency of each lane is different 
if it is in a communication device according to claim 3 is sent out, the interrogator and transponder on a contiguity 
lane, and interference are not produced. 

[0028] Furthermore, if it is in a communication device according to claim 4, since the interrogator prepared in the 
tollgate of a toll road and the transponder carried in the vehicle do not produce interference and communication can 
moreover be secured in an instant, while a vehicle runs a tollgate, even if it passes, transfer of data is fully possible. 
Therefore, it is the the best for the dissolution of traffic congestion of a tollgate. 



[Translation done.] 
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